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Abstract 
Many cities have rivers running through them, and the interactions are complex and two-way.  In general, the city has 
squeezed the river, altering its morphology and reducing its capacity to deliver ecosystem services, as well as adding 
excess runoff and diffuse pollution loads.  River flooding damages the city in return.  However, there are many 
potential benefits in both directions.  By good management, the city and its people can gain aesthetic and recreational 
opportunities, increased land values and economic development in river corridors.  These can justify and support 
investment in the river itself, enhancing the returns.  However, creating good management structures is challenging 
due to the complexity of the issues and the fact that all the organisations involved have other interests which complete 
for their attention and resources.  The priorities of organisations such as local government, environmental protection 
agencies, commercial enterprises and citizen groups are unlikely to coincide.  We explore several management 
options, and conclude that partnership working is most likely to be successful because it requires organisations to 
pool their resources, powers and skills and negotiate compromises between the competing issues. 
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1. Interactions between cities and rivers 
To simplify and generalise the history of city-river interactions: towns are often built by rivers for 
access to water and trade and because the topography is favourable.  The river provided the ecosystem 
services of water, food and fibre, waste disposal and transport.  As towns developed into cities and 
industrialisation took hold, exploitation of the river increased and pressures on ecosystem services 
increased to the point where they became unsustainable and damage was done.  For example, 
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development encroached so severely on the floodplain that flood capacity was reduced and the services 
provided by the natural channel and riparian wetlands were lost.  Local river-based water and food 
supplies became less important as demands grew.  Externally, the city began to significantly affect the 
non-urban river and catchment through water demands, waste and wastewater disposal, excess runoff, 
dams and weirs (in addition to all the pressures on land-based ecosystem services).  Less quantifiable 
cultural and aesthetic interactions ran through this history.  Overall, the interactions between cities and 
their rivers are complex mixtures of benefits and problems for the city with, generally, problems for the 
river, its ecosystem and its wider catchment. 
2. What do we have to manage about urban rivers? 
The benefits and problems that rivers and cities bring to each other are expressed in a wide range of 
policy and management issues.   Some of these are outlined below. 
Flooding:  As cities have encroached on the natural flood storage and conveyance of rivers, so 
flooding of the high value properties which have been built in the floodplains has become a major issue.  
It is a problem that rises and falls in the public and institutional consciousness according to the elapsed 
time since the last major flood.  For example, the major summer floods of 2007 in Sheffield have brought 
flood defence and channel maintenance onto the agenda in a way they had not been for the previous 
decade or two.  
Excess runoff: It is well understood that impermeabilisation of the landscape in cities leads to surface 
water flooding, excess runoff and fluvial flooding; less well understood is that water quality is damaged 
by this runoff washing pollutants off roads and causing spills from combined sewer overflows.  These 
problems will get worse with climate change.  Increasing drainage capacity is not a sustainable response 
and just pushes the problem downstream.  Reducing runoff at source is essential, and can be linked to 
redevelopment and the introduction of blue and green spaces which can improve the ecological and urban 
environments. 
Urban diffuse pollution: Diffuse pollution is that which arises from multiple and dispersed urban 
activities which discharge into receiving waters through unconsented routes.  In urban areas this includes 
storm runoff washing metals, hydrocarbons, pesticides and fecal matter from roads and other polluted 
surfaces; misconnections of foul drainage into storm drains; and leaching from contaminated land.  These 
are particularly difficult to prevent at source, as they are often small, in unknown locations, or due to 
faulty infrastructure or poor management, and yet they must be cured if we are to reduce urban impacts 
on rivers for the benefits of the city and the downstream reaches. 
Urban economy: A major concern of local government is the economic development of their city, and 
they will be looking for opportunities to achieve this.  Urban river corridors offer several possibilities, 
including the availability of brownfield land (i.e. previously developed land, now no longer used) for 
redevelopment and the added value that can be derived from riverside locations; these are discussed in the 
following paragraphs. 
Brownfield redevelopment: When water transport was important, riverside locations were excellent 
for commercial and industrial activities.  In later times, the flat land of river valleys which was often too 
wet for residential use and was an ideal location for large factories, just requiring some drainage and land 
raising.  With the modern changes away from heavy industry inside cities, especially in Europe, many of 
these sites are now brownfields.  They are ready for redevelopment and seen as opportunities for 
economic stimulation of the economy.  This also provides opportunities to rethink the relationship with 
the river, possibly giving it more space and embracing it as an ecological and aesthetic asset rather than as 
a problem. 
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Land use and value: There was a time, especially during the industrialisation period of cities, when 
rivers were treated as little more than drains and sewers, and were hidden behind the factories and 
buildings (Fig. 1a).  This has changed in many places as water quality has improved and now riverside 
locations are seen as desirable for residential and commercial developments (offices, cultural, shopping, 
etc).  This increases land values, which brings benefits for economic development but also implies higher 
standards of flood defence and greater attention to environmental issues. 
 
(a) (b)  
Fig. 1.  Two views of the same part of the River Don, fifty years apart. (a) The river as a drain behind industrial buildings. (b) The 
river as an attractive location in front of residential developments which have replaced the industrial buildings. 
Aquatic and terrestrial ecology: A stereotypical morphology of an urban river is a straightened 
channel with hard edges, full to the banks, no riparian wetlands, roads and paths and buildings on the 
banks; sometimes there is urban parkland with maintained grass and selected trees.  This structure does 
not promote ecological depth and diversity within the city, and could be a barrier to the continuity of 
ecology from up and down stream.  The city’s approach to river corridor development must play its part 
in improving the ecological health of rivers which in turn is likely to be beneficial to the city. 
The management issues outlined above are sometimes synergetic but in conflict at other times.  Thus 
the increased value of riverside land that arises from the attractive setting can help to fund economic 
regeneration and the creation of those attractive settings.  However, the very development of riverside 
land squeezes the river, potentially making flooding worse and destroying the space needed for ecological 
benefits.  Resolving these tensions is clearly a complex decision-making process. 
3. Who is involved in decision-making and actions for urban rivers? 
The formal arrangement of bodies that make decisions, take actions or are affected by the decisions 
and actions varies between countries.  Below we identify those in the UK, and trust that readers will be 
able to draw parallels with the set-up in their own countries as they are likely to be similar entities, at least 
724  David N Lerner and Alison Holt / Procedia Environmental Sciences 13 (2012) 721 – 729740 Lerner & Holt/ Procedia Environmental Sciences 8 (2011) 737–745 
 
in the western world, e.g. local communities, charities, local government, statutory authorities and private 
companies. 
People are of course the ultimate beneficiary of the good and bad decisions and actions.  In the UK, 
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they express their position indirectly through the choices they make on where to live, work and play, 
which in turn affects the local economy and social structures.  Some will express preferences by joining 
NGOs (see below) or by personal lobbying of organisations and politicians. 
Local government is responsible for the socio-economic governance and performance of the city.  In 
the UK, local authorities control land-use and impacts through strategic planning, permitting individual 
developments, and by targeted investments, e.g. in redeveloping the city’s infrastructure.  They do not 
regulate or manage rivers, water resources, water supply and wastewater, water quality or ecology.  They 
are responsible for parks, roads (including drainage), education, and waste collection and disposal among 
other functions. 
The Environment Agency (and equivalents in Scotland and Northern Ireland) is responsible for flood 
risk management, including building flood defences.  It also regulates water supply abstractions, effluent 
discharges to rivers, and hydropower installations.  It maintains fisheries and can carry out channel 
modifications, including fish passes, if needed.  It is consulted on planning applications, although the final 
decisions are taken by local government.    
With one exception, water companies are profit-making businesses in the UK.  They supply water, 
handle wastewater, and maintain water supply and sewer networks.  Their business plans and prices are 
regulated by the The Water Services Regulation Authority (OFWAT) while the Environment Agency 
regulates their environmental impacts.  About 50% of the UK has combined sewer systems, and the direct 
discharges from such systems to rivers in wet weather through overflows are very lightly regulated.  
Water companies do not own the storm sewers in separated sewer systems, and these outfalls are not 
regulated at all. 
NGOs (non-governmental organisations) are generally voluntary bodies that focus on action or 
lobbying around a particular issue or locality, and are often influential voices for local activists.  
Examples from the many in Sheffield include: The Sheffield Wildlife Trust  
(http://www.wildsheffield.com) promotes the conservation, protection and improvement of the physical 
and natural environment of the local area, including creating nature reserves; the Five Weirs Walk Trust 
(http://www.fiveweirs.co.uk/the_trust.htm) has the primary aim to open up 7.5km of River Don to public 
access through Sheffield's East End, and its success has sparked similar groups for other parts of the river; 
the Rivelin Valley Conservation Group (http://www.rivelinvalley.org.uk)  works for the effective 
management of wildlife habitats in this steep tributary of the Don. 
Recreational users enjoy various aspects of urban rivers if the conditions are suitable and access is 
available.  Many of these are casual users (e.g. walkers), but many other interests are organised, such as 
canoeists and anglers.  Their clubs and organisations can be significant lobbyists.  For example, anglers in 
the UK have created an organisation called Fishlegal (http://www.fishlegal.net) which has supported 
court actions by anglers and sought judicial reviews of decisions by government agencies. 
Economic actors include property developers, businesses, and the landlords and professional advisors.  
They are responsible for most of the non-residential, private sector activities in the river corridor which 
determine economic status and well as many environmental behaviours.  Perhaps more significantly, 
investments in new business, property development and infrastructure will have a profound effect on 
urban river corridors, and decisions on the nature of these changes are driven by economic opportunity.  
These actors are very influential, at least in the UK, where redevelopment financed by the public sector is 
becoming increasingly rare.  
4. Possible approaches to management 
The wide and competing ranges of issues and actors in urban river corridors are not governed by a 
single regulatory regime or managed by a single agency (at least in the UK).  This is not surprising, as 
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laws and administrative arrangements are often created in response to changes of political control or 
problems that arise from time to time.  The absence of a single regime or agency complicates decision-
making and management.  The following paragraphs consider several alternative approaches to 
management, including creation of a single body with powers and responsibility, co-operation between all 
the stakeholders, and a citizen-led voluntary approach as is being advocated in the UK at present. 
4.1. Unicentric, partnership and voluntary approaches  
The most straightforward approach to managing the complexities of the interactions in urban river 
corridors might be thought to be a centralised or unicentric one.  In this model, one body has the powers, 
duties, finance and skills to deliver integrated management for specified ends.  A famous example is the 
Tennessee Valley Authority which was essentially an economic development agency when it was created 
in the 1930s.  The TVA would claim to have used integrated resource management to tackle many 
interconnected issues including agriculture, power production, erosion, navigation and environmental 
improvements.  This approach internalises conflicts and concentrates decision-making authority which 
may make it easier to reach conclusions and take action.  However it is unlikely to be helpful for a 
number of reasons.  As Kidd & Shaw [1] point out, centralisation conflicts with principles of broad 
representation of and accountability to stakeholders.  More importantly, the unicentric model separates 
one domain from other relevant policy sectors.  This is particularly clear for urban river corridors; as an 
example, Fig. 2 shows how the urban river corridors through Sheffield are the intersection between a city 
of 500 000 people and a catchment of 1360 km2, of which 200 km2 is upstream of the city.  Thus the river 
corridors are only part of the city, and the city is only a (small) part of the catchment.  The city can have a 
significant effect on the catchment, especially downstream, and the upstream catchment can affect the 
city through floods and water quality.  But, because the urban river corridor is the intersection between 
the two domains where there are many other interests, it will not normally justify a unicentric 
management approach. 
Partnership management is widely seen a more satisfactory way of handling the complexity of issues 
and potentially competing interests in environmental management.  Plummer & FitzGibbon [2] observe 
that there are multiple terms in use for partnership management, and multiple versions of the processes.  
They argue that there are three principal axes (power, representation and process) which locate any 
particular arrangement within the overall space of possible arrangements, as summarised in Table 1.  
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Fig. 2.  The River Don catchment and its urban areas in the UK 
Table 1.  Three axes of a multi-dimensional model of partnership management (adapted from [2]) 
 
    For the purposes of this short discussion, we will take partnership working to mean the stakeholder 
groups coming together in a formal but voluntary arrangement to analyse the situation, agree on a strategy 
and cooperate to deliver that strategy.  Each group retains its own powers and duties, its own skills and 
finances, but contributes to the group as it is able and willing.  This arrangement would not normally 
require any new legislation or organisation and so is the least disruptive and easy to set up.  Of course it is 
then challenging to arrive at a strategy and action because there is no requirement on any group to do so, 
and all must be achieved by agreement and compromise. 
Recently in the UK, the government has been promoting the idea of voluntary action under the slogan 
“Big Society” [3].  This is explained as a bottom-up approach in which, for whichever issue they are 
interested in, citizens and local groups set local priorities, take local action and have local responsibility.  
A cynic might say that this sounds like local government by another name, but the essential features of 
Big Society are that the groups and citizens have no powers or duties and are not elected or 
democratically accountable.  A less cynical observer might comment that it is a laudable aim for citizens 
to become more engaged with environment management of their local area, but that the complexities of 
the conflicting issues in urban river corridors, coupled with the dispersal of power, duties and finances 
among the multiple actors identified earlier make it very unlikely that any citizen group will want to take 
on the management role or be able to achieve anything of value. 
4.2. Review of catchment management case studies 
ECUS [4] recently reviewed 13 examples of catchment or pollution management for both rural and 
urban areas.  A much large number of case studies were initially selected for review, but it was 
remarkably hard to find information on the success (or otherwise) most scheme.  A variety of 
organisational approaches were found, including unicentric, partnership and voluntary.  The Danish 
Diffuse Pollution Strategy was the most successful in meeting its objectives. It was unusual in that it was 
entirely a top-down, unicentric approach with a strong regulatory regime and some grant funding from 
government for specific projects.  However its objectives were relatively straightforward, to reduce 
diffuse pollution from agriculture, and protests among farmers have become more vocal in recent years 
which is likely to lead to changes in the approach to take more account of their concerns [5].  Of the 
remaining case studies, those which dealt with complex problems through an entirely voluntary approach 
were ineffective.  Common features could be seen across all the successful projects which dealt with 
complex and competing issues.  They all had some form of partnership working with strong leadership, 
technical expertise available and good engagement with a wide range of stakeholders. All had regulatory 
Power  Representation  Process 
Information  Community (individuals and groups)  Legislation and regulation 
Consultation  Private sector (companies)  Policies and guidelines 
Co-operation  Public sector (government and agencies)  Administrative structure 
Communication    Financial arrangements 
Advisory committee    Political structure 
Management board    Historical values 
Community control     
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backing, i.e. there were powers available to at least one of the partners to require actions.  All had 
significant finance available, although it was used in different ways. 
The Bourne Stream Partnership (http://www.bournestreampartnership.org.uk) is seen as a successful 
venture which delivered multiple benefits for a small urban stream on the south coast of the UK between 
Poole and Bournemouth.  Water quality was depressed due to urban road runoff and misconnected 
drainage, and was contaminating the bathing waters into which the stream discharged.  The bathing water 
problem gave the exercise regulatory, economic and cultural drivers, and a formal partnership of two 
local authorities and the Environment Agency was created to work with at least eight other organizations 
(water companies, NGOs, government agencies).  They installed a series of SuDS (sustainable drainage 
systems) to tackle excess runoff and diffuse pollution which also gave ecological and aesthetic benefits, 
addressed misconnections, and created a cycle trail along the stream corridor.  The project required 
substantial finance, even though the land was owned by the local authorities and no land purchases were 
needed.  The project was relatively straightforward as there were no conflicts of landuse, no buildings had 
to be altered, and there were no flooding problems.  Nevertheless, no one organization had the remit, 
powers, interest and skills to deliver the integrated project, and it was the partnership arrangement which 
made it successful and delivered multiple benefits. 
5. Discussion 
Urban river corridors are at the intersection of two domains, the river and its catchment with the city.  
The city is dominated by people and their activities and generally has negative influences on the river.  
The river is dominated by natural processes, although there is always man’s influence and economic 
activity in the wider catchment, and can have negative effects on the city (e.g. flooding) as well as 
positive ones (land values, aesthetic and recreational).  Economic power lies with the city even though it 
is relying on the ecosystem services provided by the catchment within which it sits.  The continuity of the 
river is one of its key properties, transmitting catchment impacts to the city, and the city’s effects on 
downstream.  The interaction between them has been changing over recent decades, with the interests of 
the river becoming more important as we realise that natural systems need to be protected and enhanced if 
we are to continue to rely on their ecosystem services to support our society. 
Given the complexity and interconnectedness of urban river corridors, one organisation is unlikely to 
have the interest, powers and skills to balance all of the issues including flooding, ecological protection, 
economic development and water quality.  It is beyond the ability of any voluntary group to undertake 
such management, partly because of the complexity of the issues, but mainly because experience has 
shown that regulatory backup, sufficient finance and skills are essential to deliver real change.  Voluntary 
groups do have a role, as they connect with the citizens, are often effective lobbyists and can frequently 
mobilise people to take action on the ground.  Partnership working requires organisations to pool their 
resources, powers and skills and negotiate compromises between the competing issues.  Partnership has 
been successful in many other environmental and catchment management situations, and can be expected 
to work in urban river corridors as well. 
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